Antiviral effect of phosphorothioate oligodeoxyribonucleotides complementary to human immunodeficiency virus.
Modifications of oligodeoxyribonucleotides include the replacement of the backbone phosphodiester groups with phosphorothioate (S-ODNs) groups and the substitution of phosphorothioate (SO-ODNs) groups at both the 3'- and 5'-ends. In assays for HIV, oligomers (S-ODNs) were more active at the micromolar range than were SO-ODNs of the same sequence. Furthermore, the abilities of antisense-, sense-, random-, and mismatched-oligomers, or homo-oligomers containing internucleotidic phosphorothioate linkages to inhibit HIV-1 replication were examined. Antisense oligonucleotides inhibit the replication and the expression of HIV-1 more efficiently than random-, sense-, mismatched-, and homo-oligomers of the same length or with the same internucleotide modification. Five different target sites (gag, pol, rev, tat, and tar) within the HIV genes were also studied with regard to the inhibition of HIV replication by antisense oligonucleotides. Antisense oligomers complementary to the sites of initiation sequences and to certain splice sites were most effective. The effect of antisense oligomer length on inhibiting viral replication was also investigated. Of particular interest was the S-ODNs-rev 15 mer, which possessed higher anti-HIV activity than the sense-, random-, mismatched-, and homo-20 mers.